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QMA, Inc. is located at 1390 Lunt Avenue in Elk Grove Village, IL. The company makes printed 
wiring boards (PWBs) and employs about 40 people. QMA wanted to reduce the cost of disposing of 
its wastewater which was being hauled off site. The company also wanted to improve the safety of its 
workers by eliminating 3,000 gallons of highly acidic wastewater which had to be stored in the plant 
awaiting disposal.  QMA company ofﬁcials attended a workshop presented by ISTC for the printed 
wiring board sector and asked ISTC for assistance. 
 
QMA generates 2,000 to 3,000 gallons of wastewater per month from various process baths and rinses. 
The wastewater is collected in a holding tank and hauled off-site for disposal every three to four weeks 
due to contamination at a cost ranging from $0.66 to $0.85 per gallon. Wastewater samples collected 
over a period of time reveal that the tank is fairly acidic (pH 1 to 2) and is primarily contaminated with 
sulfate, chloride, potassium, sodium, and copper.  ISTC conducted bench scale and pilot tests to 
determine the feasibility of a chemical treatment in reducing the copper contaminate (to less than 1 
ppm) and eliminating waste hauling costs. A copper complexing compound, TMT-15, was suggested to 
reduce the copper concentration in the wastewater being hauled. Evonik Industries 
(http://www.tmt15.com/product/tmt15/en/Pages/default.aspx) manufactures TMT-15. It is a 15% 
aqueous solution of  Trimercapto-s-triazine, trisodium salt (C3N3S3Na3: CAS-RN 17766-26-6).  TMT is 
primarily used to precipate momo- and divalent-heavy metals. It reacts with heavy metals to form 
extremely stable, virtually insoluble metal-TMT compounds.  Treatment with TMT is similar to treating 
with sodium sulﬁde, but with deﬁnite beneﬁts. TMT has no odor, it is more effective and easier to use 
than sodium sulﬁde. TMT also is a ready to use solution, is safe to store, and generates a sludge that is 
appropriate for landﬁll disposal. 
 
Bench scale testing, to determine the feasibility of using TMT treatment, indicated that the copper could 
be dramatically reduced. The bench scale test procedure was 1) treatment with sodium hydroxide 
(NaOH) to raise the pH from 1.5 to 9.5; 2) precipitation of sludge, lowering the copper concentration in 
solution from 1,200 ppm to 30 ppm; and 3) addition of TMT in a ratio of 0.1% vol/vol. A reddish brown 
precipitate formed, and the supernate had a copper concentration of 0.12 ppm (Table 1). 
 
Table 1: Copper Analysis of Wastewater 
 
Sample Analyzed Copper (mg/L) 
Sample #03-3326 (Raw Feed) 2,100 
Sample #03-3327 (after pH adjust from 1.5 to 9.5) 30 
Supernate (after TMT addition) 0.12 
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 The bench scale test results indicated that this process could signiﬁcantly reduce the amount of 
contaminated wastewater QMA presently hauled off-site. In order to facilitate the implementation of this 
process, ISTC performed the following pilot project. 
 
Pilot Project: 
ISTC provided laboratory analysis, process equipment, operators, and engineering/operational oversight 
for the pilot project. The pilot system was set up to process the copper containing wastewater (Figure 1). 
A 90 gallon batch was run for the pilot test. The pH was adjusted with caustic soda (NaOH) to 9.6, 
precipitated and settled. TMT was then added, settled, and the supernate analyzed. Samples were taken 
and analyzed (Table 2). 
 
 
 
Table 2: Pilot Test Results 
 
 
 
Sample Analyzed 
 
 
PH 
TMT 
added 
(v/v%) 
 
 
 
Filtered 
 
 
Copper 
(mg/L) 
Sample 1 #04-3730 (Raw Feed) 1.6 0 No 1,700 
Sample 2 #04-3731 (after pH adjust) 9.1 0 50 & 10 micron 165 
 
Sample 3 #04-3823 (after TMT addition) 
 
9.6 
 
1.42% 
 
No 
 
0.16 
 
 
 
 
After the pilot QMA ran batches to become comfortable with the process. Each batch was 
approximately 60 gallons.  Samples of the supernate were taken after the additions of caustic soda 
(NaOH) and TMT-15. Three sets of samples were analyzed for pH and copper. The results indicate that 
the implementation of the TMT wastewater treatment process will comply with the 3 ppm discharge 
limit for copper.   (Table 3) 
 
Table 3: Batch Test Results  
Sample Analyzed ISTC Sample 
 
PH Copper (mg/L) 
Batch #1 (Final supernate) 1236 8.3 0.03 
Batch #2 (Final supernate) 1237 9.5 .014 
Batch #3 (Final supernate) 1238 7.8 1.28 
 
 
The process treatment is shown in Figure 2. 
 
 
Potential Beneﬁts: 
The results of the ISTC study indicated that this plan is a viable option. The reduction of 
copper in solution allowed QMA to either process the water further for reuse in the rinse 
processes or discharge to the sewer (when copper is below the discharge limit). The 
implementation of the TMT treatment eliminated the storage of large quantities of corrosive 
(pH 1) wastewaters. The ability of QMA to treat the highly corrosive wastewater as it is 
being generated rather than storing large quantities for disposal contributes to a safer work 
environment for their employees. TMT treatment also is ﬁnancially beneﬁcial since it is 
estimated that the cost to treat the wastewater will be $0.15 per gallon instead of the $0.66 to 
$0.85 per gallon currently required for off-site disposal. This will generate an estimated 
annual savings of $20,000, with a payback of 0.5 years (Table 4). 
 
 
 
 
 
Table 4: Cost Beneﬁt/Payback 
Annual Collection and Hauling Costs: 
Labor $5,508 
Energy $101 
Hauling $24,000 
Total Cost $29,609 
 
Annual TMT Treatment Costs: 
Labor $5,508 
Energy $146 
Sludge Disposal $1,922 
Sewer Discharge $57 
TMT $630 
Caustic $555 
Total Cost $8,818 
 
Estimated Annual Savings: 
Total Savings $20,848 
 
Estimated Implementation Cost: 
Total Cost $10,308 
 
Estimated Payback On Investment: 
Payback 0.5 years 
 
 
 
 
 
 
 
 Figure 1 
 
 
 
 
 
 
 
 
Equipment List:   
1 1ea., Process Tank, 300 gallons 
2 1 ea., Mixer 
3 1 ea., pH Meter 
4 1 ea., Air Diaphragm Pump 
5 1 ea., Sludge Filter Press (already existing) 
6 1 ea., Liquid Filtration System (already existing) 
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